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ABSTRACT
Objective: To evaluate the effect of pre-operative administration 
of ibuprofen on post-operative pain control vs. early post-ope-
rative administration for hand surgery procedures performed 
under local anaesthesia in ambulatory care. Methods: Candi-
dates to trigger finger release by De Quervain tenosynovitis and 
carpal tunnel operation under local anesthesia were enrolled in 
the study. Group A received 400 mg ibuprofen before the opera-
tion and placebo after the procedure; group B received placebo 
before the operation and ibuprofen 400 mg at the end of the 
procedure; both groups received ibuprofen 400 mg every 6h 
thereafter. Visual analogue scale (VAS) was measured at fixed 
times before and every 6h after surgery, for a total follow-up of 
18h. Results: Groups were similar according to age, gender 
and type of surgery. Median VAS values did not produce any 
statistical significance, while there was a statistically significant 
difference on pre-operative and early post-operative VAS values 
between groups (A -8.53 mm vs. B 3.36 mm, p=0.0085). Con-
clusion: Average pain levels were well controlled by local anes-
thesia and post-operative ibuprofen analgesia. Pre-operative 
ibuprofen administration can contribute to improve early pain 
management. Level of Evidence II,  Therapeutic Studies.
Keywords: Ibuprofen. Analgesics/therapeutic use. De Quervain 
Disease. Trigger finger disorder. Carpal tunnel syndrome.  
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INTRODUCTION
A large number of out-patient hand surgery operations are perfor-
med for treating mildly incapacitating and painful hand patholo-
gies.  Such pathologies may arise due to both genetic and envi-
ronmental risk factors; some of them are, in fact, are work-related.1
Some of the most common clinical presentations include: trig-
ger finger,2 De Quervain tenosynovitis3 and carpal tunnel syn-
drome.4 These pathologies tend to affect individuals in their 
late adulthood, with the potential to impair both quality of life 
and ability to work.
Treatment options depend on the type of alteration but can 
potentially range from splinting (carpal tunnel)5 to local steroid 
injection6 to surgery (both open and endoscopic),7 which is 
the treatment of choice in the most severe cases or when all 
other options have failed.
Trigger finger release, carpal tunnel release, De Quervain te-
nosynovitis operation, surgical correction of minor bone injuries 
or pathologies are characterized by similarly low intra- and post-
-operative pain levels, which can be successfully controlled by 
local anaesthesia and non-steroidal anti-inflammatory drugs 
(NSAIDs) respectively.
Anaesthesia for hand surgery largely relies on local or regional 
techniques8,9 that have proven to be safe and effective, espe-
cially in the out-patient setting where the management of a 
general anaesthesia would be more difficult.
An effective post-operative pain control strategy is a prerequi-
site of any surgical procedure.  In the out-patient setting the 
anesthesiologist needs a protocol that can be easily implemen-
ted at home with a low incidence of even mild complications 
and good tolerability.
NSAIDs are the post-operative pain therapy of choice for their 
effectiveness to control bone and soft-tissue pain. They can 
be associated with acetaminophen for the treatment of break-
-through pain.10
A standard therapy at full NSAID dosage should cover the first 
18-24 hours after the operation. A local anesthetic activity is 
present during the early post-operative period with variable 
duration according to the drug used.
Ibuprofen is a well-tolerated NSAID due to its low gastric toxicity 
and good anti-inflammatory activity. 
The aim of this study is to compare two different ibuprofen post-
-operative pain management schemes for minor hand surgery 
procedures performed with local anaesthesia in an outpatient 
setting in relation to pain control.
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The main objective of the study is pain level comparison, me-
asured as visual analog scale (VAS) between the treatment 
groups at scheduled times in the peri-operative period.
Secondary outcomes were VAS value variation before the 
operation and during follow-up between groups, the use of 
rescue medication, and the rate of complications related to 
pain management strategy.
METHODS
Ethical approval for this phase 4 triple blind randomized trial (Ethi-
cal Committee N° 5/2009) was provided by the Provincial Ethics 
Committee of Modena (Comitato Etico Provinciale), Modena, Italy 
(Chairperson Prof. Sandro Spinsanti) on February 5, 2009.
Patients included in this study were at least 18 years old and 
candidates for trigger finger release, carpal tunnel release, De 
Quervain tenosynovitis operation, surgical correction of minor 
bone injuries or pathologies under local anaesthesia. 
Patients were excluded from this study on the basis of allergy 
to the drug(s) used and a positive medical history of gastric 
or duodenal ulcers.
The study was conducted at the Policlinico Teaching Hospital 
(Modena, Italy) in the Department of Pathologies of the Loco-
motor System. Enrollment for this study covered the period from 
February 6, 2009 to May 16, 2011.
Each patient was randomly assigned to one group: 
Group A: ibuprofen 400 mg 30 minutes before the operation, 
placebo after the procedure  and  ibuprofen 400 mg  every 6 
hours thereafter for a total duration of 18 hours.
Group B: placebo 30 minutes before the operation, ibuprofen 
400 mg at the end of the procedure and every 6 hours thereafter 
for a total duration of 18 hours.
The rescue medication was 1g acetaminophen every 6 hours 
for both groups if reported pain was greater than VAS 40 
mm11. Every patient also received a 30 mg lansoprazole cap-
sule prior to the operation.
AB, the pharmacist, prepared the randomization sequence 
using Microsoft Excel© . 
AB prepared placebo and treatment ibuprofen capsules, en-
closed them in consecutively numbered sealed envelopes in 
the specific sequence that each group required. AB then stored 
envelopes in consecutively numbered sealed boxes, each re-
presenting the therapy of one individual patient. No reference 
to treatment group was present on either envelopes or boxes.
AlB, VE, CDE, medical students, registered the patients, infor-
med them about the study protocol, explained VAS compilation 
and handed them VAS record modules and a treatment box 
following the consecutive sequence generated by AB. Neither 
the patients nor the experimenters were aware of the treatment 
group to which they were assigned.
After the attending Anesthesiologist obtained written informed 
consent, patients were enrolled.
VAS was recorded at fixed time intervals: T0 – pre-operative time, 
30 minutes before the operation, T1– early post-operative, at the 
end of the procedure, T2 6, T3 12, T4 18 hours after the operation. 
The patients were asked to record VAS values on specially 
designed record sheets by drawing a cross on a straight, 100 
mm-long, horizontal, black line and indicate for each time win-
dow if they had taken the rescue medication provided.
A separate adverse effect record form was also given to the patients. 
A nurse administered topical local anaesthesia using about 2 g 
of EMLA® cream12 over a surface of roughly 10 cm2 for about 20 
minutes before the hand surgeon injected the site of operation 
with 1-2 mg/kg, of patient lean mass, 2% mepivacaine hydro-
chloride solution under the supervision of  an anesthesiologist. 
The nurse, the hand surgeon, and the supervising anesthesio-
logist were blinded to treatment regimen. 
The operations were performed by the same hand surgery team. 
A tourniquet was used in every procedure to limit blood loss.
VAS records were collected during the first post-operative 
follow-up visit.
DE entered data onto a computerized Microsoft Excel© database. 
At the end of the study, when enrollment was completed, AB 
disclosed the patient group assignment without revealing the 
treatment regimen that each group had received.
EG conducted statistical analysis blind to the treatment regi-
men. When statistical analysis was complete, AB disclosed the 
treatment regimen.
Statistical analysis
Data distribution was tested for normality with a skewness-kurto-
sis test; normally distributed variables were reported as mean ± 
standard deviation (SD); non-normally distributed variables were 
expressed as medians with range (from minimum to maximum); 
and dichotomous variables were expressed as percentages.
Normally distributed variables were compared by using the 
Student’s t-test; non-normally distributed variables were compa-
red with the Mann-Whitney test; non-normally distributed paired 
variables were compared by the Wilcoxon signed rank test; 
percentages were compared by using χ2 test; p-values <0.05 
were considered statistically significant.
RESULTS
A total of 100 patients were enrolled from February 6, 2009 
to May 16, 2011. Thirteen were lost during follow-up due to 
patient failure to complete VAS records, 87 completed the 
observation period (43 in group A, 44 in group B). Figure 1 
shows the enrollment flowchart.
Demographic variables are summarized in Table 1. After ran-
domization, grups were similar regarding age, sex and type of 
surgery, no statistically significant difference was found for these 
variables. The duration of all procedures was under 45 minutes.
No anaesthesia-related complications were reported during the 
procedures.  In no case it was necessary to modify the anes-
thetic regimen because of inadequate pain control. 
Median VAS values according to treatment group are reported 
in Figure 2. No statistically significant difference was found.
VAS value variation between T0 and T1, T1 and T2, T2 and T3, 
T3 and T4 was then calculated, a skewness-kurtosis test for nor-
mality was negative, so a Mann-Whitney test was used to com-
pare VAS values median difference according to treatment group.
(Figure 3) A statistically significant difference was found between T0-
T1 between group A and B. Table 2 reports the median VAS values 
variation: group A presented a lower variation than group B at T0-T1. 
A non-parametric K-sample equality of  median test was perfor-
med to assess the difference in pain levels related to the type 
of surgery. No statistically significant differences were present 
during the procedures and follow-up.
There was no statistically significant difference in the use of 
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rescue therapy during follow-up. Acetaminophen was used 6 
times in group A and 6 times in group B.
No drug-related adverse effects were reported during follow-up. 
There was a main limitation to these results: the relatively small 
sample size, which may reduce the clinical significance of these 
findings, which may be further magnified by the fact that data were 
collected in a single centre, which may lead to a selection bias 
on the basis of a specific case-mix treated during data collection.
Table 2. Median VAS values (mm) differences between T0 and T1, T1 
and T2, T2 and T3, T3 and T4. T0, 30 minutes before anesthesia; T1 6 
hours after the procedure; T2, at 6 hours; T3, at 12 hours;  T4, at 18 hours 
after the operation.
VAS (mm)
Group A
Median
Group B
Median
p-value
T0-T1 -8.53 3.36 0.0085 *
T1-T2 13.04 6.66 0.0893
T2-T3 -1.72 -3.84 0.8575
T3-T4 -8.05 -6.11 0.9281
DISCUSSION
This triple blind randomized control trial showed a substantial 
equivalence in post-operative pain control, especially during 
the later phases of follow-up. Median pain levels were under 
the threshold for rescue medication for most of the patients.
For minor hand surgery procedures such as trigger finger re-
lease, De Quervain tenosynovitis operation topical and local 
anaesthesia seemed to be a viable solution, especially in the 
out-patient setting for its safety and effectiveness, an effective 
postoperative pain control therapy maximizes the benefits of 
topical and local anaesthesia. Ibuprofen with acetaminophen 
as rescue therapy offered good post-operative pain relief with 
a similar VAS values profile between groups.
A pre-operative dose of ibuprofen did not appear to influence 
post-operative pain levels apart from T1. This, however, may not 
be considered a pre-emptive analgesic effect, as a way to provi-
de inflammatory mediator reduction by inhibiting their production 
pathway before its activation. It may be the result of a timely 
plasma concentration peak to cover the end of such procedures. 
Ibuprofen is a commonly used NSAID13 due to its analgesic pro-
perties with a low incidence of the most common adverse effects 
of this class of drugs. It is well absorbed orally with a peak serum 
concentrations in 1 to 2 hours after administration. This could be, 
nonetheless, a useful technique for maintaining a more stable 
pain curve while the patient is recovering from anaesthesia.
The absence of post-operative complications is in line with out-
-patient requirements.
Table 1. Demographic variables of the studied groups. Average age ± 
standard deviation (SD), sex as percentage of males, type of surgery 
as percentage  of the total number of procedures for each group. No 
statistically significant differences were reported (all p-values >0.05).
Parameter
Group A
Mean±SD
Group B
Mean±SD
Age (years) 52.34±13.87 53.16±9.36
Percentage Percentage
Sex (% of males) 32.55% 27.27%
Type of surgery 
Trigger finger 42.86% 30.23%
Carpal tunnel 4.76% 11.63%
De Quervain tenosynovitis 38.10% 46.51%
Minor bone injuries 14.29% 11.63%
Figure 3. Median VAS values (mm) differences between T0 and T1, T1 
and T2, T2 and T3, T3 and T4. T0, baseline; T1 after the procedure; T2, at 
6 hours; T3, at 12 hours;  T4, at 18 hours after the operation.
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Figure 1. Enrolment flowchart.
Group A
50 patients
Randomization
43 included
7 lost to follow-up
Group B
50 patients
42 included
8 lost to follow-up
100 patients undergoing
hand surgery enrolled
Figure 2. Median VAS values (mm) at baseline (T0), after the procedure 
(T1), at 6 hours (T2), at 12 hours (T3), at 18 hours (T4) after the operation.
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Quality of life was minimally affected as most of the subjects 
experienced no to mild pain during follow-up. Only a minority 
of patients reported VAS greater than 40 mm.
CONCLUSIONS
If administered pre-operatively, ibuprofen can reduce pain levels 
in the immediate post-operative period, more significantly than 
an early post-operative dose.
This strategy could better couple anaesthesia and pain control 
therapy without additional negative side effects. 
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